coumaranochrom an-4-one (lupinol A, 3), 5,7,4'-trihydroxy-3-methoxy-6,3'-di(3,3-dimethylallyl)-coum aranochrom an-4-one (lupinol B, 6) and 3,5,7,4'-tetrahydroxy-6-(3,3-dimethylallyl)-coum aranochrom an-4-one (lupinol C, 7). All four isoflavonoids were found to have the cis relative configuration at C-2/C-3. Possible biogenetic relationships between the coumaranochrom an-4-ones and other isoflavonoids (isoflavones and coum aronochrom ones) found in Piscidia and Lupinus are briefly discussed.
Introduction
O u r earlier studies on the isoflavonoids o f Lupi nus albus (w hite lupin) and L. luteus (yellow lupin) resulted in the identification o f various simple iso flavones w ith 5,7,4'-, 5,7,2',4'-o r 5,7,3',4'-oxygenation [1 -3 ] . A range o f com plex isoflavones w ith prenyl gro u p s at C -6, C -8 a n d /o r C-3' also occur in Lupinus [1] [2] [3] [4] [5] [6] . In L. albus and L. luteus, these com pounds are variously accom panied by isoflavones w ith prenyl-related side structures, and by the co u m aro n o ch ro m o n es lupilutin (L. luteus [4] ) and lupinalbins A -G [5 -7 ] , The Jam aican dogw ood (Piscidia erythrina) has also proved to be a rich source o f isoflavonoids, yielding simple and com plex isoflavones [8-1 1 ], a variety o f rotenoids [8, 12] , and the coum aro n o ch ro m o n es lisetin 8 [8] , the first co m p o u n d o f this type to be recognized as a n atu ral p ro d u c t and 8-prenyl-lisetin [1 1 ], D uring a fu rth er chem ical exam ination o f Lupi nus and Piscidia, we encountered four closely relat ed acid-labile com pounds w hich appeared to be exam ples o f a new class o f isoflavonoid. All four com pounds gave a UV (M eO H ) m axim um be tween 295 and 310 nm , and a p rom inent MS frag m ent corresponding to either M +-H 20 or M + -C H 3O H . N one o f the com pounds afforded 'H N M R signals a ttrib u ta b le either to the isoflavone 2-H (5 7 .8 -8 .1 s in CDC13 [13] ; 5 7 .7 -8 .3 s in aceto n Q-dt [2, 5, 14] ) or the rotenoid 6-H a/H b (5 4 .1 -4 .6 dd in C D C f, [15] ; 5 4 .3 -4 .6 d d in aceto n e-d6 [12] ). H ow ever, their close chem ical rela tionship to coum aro n o ch ro m o n es was dem o n strated by acid-conversion o f the Piscidia-derived com pound (piscerythrol) to lisetin (8) .
T his paper presents evidence to show th a t the new isoflavonoids are 3-hydroxy(or 3-m ethoxy)-coum aranochrom an-4-ones possessing structures 1 (piscerythrol), 3 (lupinol A), 6 (lupinol B) and 7 (lupinol C). In each case the relative stereochem is try (C-2/C-3) w as deduced to be cis. C oum aranochrom an-4-ones a p p ea r to represent a biogenetic link between the 2 '-hydroxyisoflavones and cou m aronochrom ones found in L. alhus, L. luteus and P. erythrina (see Fig. 1 for general ring structures and num bering systems). 
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Results and Discussion
Piscerythrol (1) [16] , and from the M S fragm ent a t m /z 153 (a) [17] . In the 'H N M R spectrum o f piscerythrol, a pair o f m eta-coupled arom atic p ro to n s (5 5.99 d and 5 6.00 d, 7 = 2 .2 Hz) were assigned to 6-H /8-H (T a ble I) to give an A -ring p a rt stru ctu re identical with th a t found in m any o th er Piscidia isofla vonoids [8 -1 1 , 14] . Signals attrib u ta b le to a prenyl (3,3-dim ethylallyl) side-chain (Table I) , a m ethoxyl substituent (5 3.78 s), and a single aro m atic p ro to n (8 6.84 s) were also observed, these being provi sionally located on ring B to gether w ith an O H group.
In additio n to the prenyl and m ethoxyl carbons, the 13C N M R spectrum (T able II) revealed only three n o n -aro m atic carb o n s at 5 193.2 (C = 0 ), 110.9 (acetal C H ) and 79.8 (oxygenated Q . All were assigned to the heterocyclic p ro to n o f the m o lecule along w ith the singlet p ro to n at W hen treated with H 2S 0 4 in toluene (see E xperi m ental), piscerythrol was rapidly dehydrated to a f ford a p roduct indistinguishable (UV, M S, 'H N M R , T L C ) from an authentic sam ple o f the P is cidia coum aronochrom one lisetin (8) [8] . Sm aller quantities o f cyclo-lisetin (9) were also isolated from the reaction m ixture. Thus, fo rm atio n o f com pounds 8 and 9 indicates th at piscerythrol has the B-ring p art structure show n in 1 w ith the te r tiary alcohol group located (C-3) in a position analogous to th at o f 1 2 a-hydroxyrotenoids [12] . S upporting evidence for 1 was provided by the C O L O C N M R spectrum which show ed cross peaks between 2-H and C -l' ( via 3 bonds, H -C 2-C 3-C r), between 2-H and C-2' (via 3 bonds, H -C 2-0 -C 2), and between 2-H and C-9 (via 3 bonds, H -C 2-0 -C 9). In c o n tra st to lisetin (8), the 5-OH and 6'-H N M R signals o f piscerythrol were detected at higher th an expected field (8 11.94 and 6.84 respectively, cf. lisetin, 5-OH at 8 13.00 and 6'-H at 8 7.38 [8] ). This differ ence m ay be due to the fact th a t in piscerythrol the effect o f the C = 0 group (C-4) on both 5-O H and 6'-H is m odified by the 3-OH w hich could H -b o n d to the carbonyl oxygen.
The relative stereochem istry at C-2/C-3 o f piscerythrol was considered to be cis from the d e tection o f an N O E between 2-H (8 6. B (14) [7] . T hus, lupinol C can be assigned struc ture 7.
The relative stereochem istry o f lupinol C was considered to be cis from the general sim ilarity in chem ical shift values o f 2-H and 6'-H w hen com pared w ith those o f lupinol A (Table I) . It has previously been show n th a t cis-and trans-12 ahydroxyrotenoids can be differentiated by the chem ical shift value o f 1-H (= 6'-H in coum aran ochrom an-4-ones), w hich in cis c o m pounds appears at considerably higher field th an in the trans iso mers [21] . A com p arab le situ atio n w ith respect to the 6'-H signal o f cw /zra/w -coum aranochrom an-4-ones can also be envisaged in view o f their stru c tural sim ilarity to 1 2 a-hydroxyrotenoids.
O u r earlier studies have show n th a t the effect o f /?(3')-prenylation on the 6'-H signal is a b o u t -0 .1 6 to -0 .2 0 ppm (cf. luteone, 6'-H a t 8 7.12 [7] 2'-hydroxylupalbigenin [/?-prenyl], 6'-H at 5 6.92 [2] , and lupinalbin B, 6'-H at 5 7.82 [7] -* lupinalbin F [/^-prenyl], 6'-H at 5 7.66 [5] ). It is significant, therefore th at the 6'-H signal o f lupinol C appears at 5 7.24 (Table I) Tw o classes o f isoflavonoids (6 a-hydroxypterocarpans and 1 2 a-hydroxyrotenoids) w ith a tertiary alcohol group at the position corresponding to C-3 o f coum aranochrom an-4-ones have been d e scribed [22] , In b oth cases the hydroxyl group is thought to be inserted at a stage in biosynthesis following construction o f the basic (tetracyclic) ring system [23] . A lthough co u m aran o ch ro m an -4-ones m ay be 3-hydroxylated in a com parable m anner, it is possible th a t com pounds 1, 3 and 7 could arise via 2,3-epoxidation o f an isoflavone (Fig. 2) , subsequent interaction between C-2 and 
c) Lupinol C (7)
Fresh leaves o f L. luteus (ev. Barpine; 12.6 kg) were w ashed w ith M eO H for 2 0 -3 0 sec. The neu tral and phenolic con stitu en ts (approx. 8 g) extractable w ith E tO A c from the concentrated m eth anol w ashings were colum n chro m ato g rap h ed over 300 g o f silica gel using m ixtures o f EtO A c and benzene as the eluting solvent. Initial elution o f the charged colum n was with benzene only (Fr-1, 200 ml) , follow ed successively with 5% E tO A c/benzene (F r-2 to -10, 200 ml each) and 30% EtO A c/benzene (F r-1 1 to -15, 200 ml each). F raction F r-1 2 was found to con tain alpinum isoflavone, w ighteone and parvisoflavone B, whilst Fr-13 and F r-14 co n tain ed w ighteone and luteone as m ajor com p o n en ts. The two latter fractions were com bined an d re-chro m ato g rap h ed over 50 g o f silica gel (eluting m ixture, 25% EtO 
Derivatization o f coumaranochroman-4-ones and preparation o f reference compounds
Dehydration ofpiscerythrol (1) O ne dro p o f conc. H 2S 0 4 was added to toluene (10 ml), and the m ixture was then ultrasonicated to give an H 2S 0 4/toluene suspension. Piscerythrol (5.5 mg) was dissolved in 0. 
M ethylation o f piscerythrol (1)
Piscerythrol (10 mg) was m ethylated w ith eth e real d iazom ethane [2] to give 7-O -m ethylpisceryth ro l (2; 1.8 mg, 17% yield) w hich was isolated by PT L C in H E F (7 0 :3 0 :1 , Äf 0.32). [3,5,4'-trih 
7-O -M ethylpiscerythrol 2

